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El.Vtrolya.Belle unBlttelbar -it aonaeatrierter EocbmXb- 
IBBaog ... elnem feat., lochsal. ..tn.Xte.den SoXebeh.lter 
be.uf.onX.gt wird. Bine do.ierb.r. B.i»lBeau.g der .r.eug- 
te„ BXeiohXauge a. ae« in aiaer leltung etrBwoaen, bu 
entkei»eaaen «...er erlolgt bl.rb.i aufgruuB a.r waarend 
dar Eiektrol,.. .uftr.t..a.u Brwaraung a.r aoen..X»XB.uag 
and d.r Bat-iokXuug «n to da- EX.lctroXyteu eotBtehena.n 
W...eratoflg.Bbla..n. Die Steu.raug der pro Beitelnheit ar- 
.eugten BielehX.ugen»eug. erloXgt nlerbel dorob. .laa Steae- 
raag dar EX.ktroXya. daroh T.r.oa.ro dar aa dl. Bl.Vtrod.o 
.ogeX.gten eXeMri.oh.. Spaaaaag aad d.r .ion hlaraaa arga- 
benden Stro«,.t8rk.. Hl.rb.1 aaeht »n Bleb Bunut... daB 
.icb die El.ktrolytBtremaag daroh eia. Art Selbatregelaag 
dar jeweila in d.r Zeiteinneit eraeugten Bieiehiaugeuaeage 
anpafit. 

Hessttogea d.r Aa.beute aa erBeugte,. Aktiveuior baban iadooa 
gaaelgt. daB die.. Aapaaaaag ia «XXg.w>iuea niebt optl-ai 
erlttXXt let. Die. bat wegeo der BObleebteo Ao-beat. .a Alc- 
tlvoaXor aur FoXge, daB gXelebaeitlg -it der BXeiobX.uge 
bz«. ait dem Afctivehlor verhditnle-dBig groB. Kongo. Koeb- 
B.1B ia d.e aa at* i-ead Waa. r g laag a. B i Senwiaabd- 
aem bei.pielB„ei.e, bei d a a daB W.bb r 1 dlgXieb ia Pil- 
teraalagea gereinigt uad aittele der vorg aaaot a Gerdt 
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chen koustant gehaltener Tetnperatur und Konzentration des 
Elektrolyten eine selbstt&tige Regelung dor in eine Was- 
eerleitung einzuspeiaenden Henge Bleiohlaage durchftihreu 
zu kfinnen und diese Henge Bleichlauge auf einea koustan- 
ten f den jeweiligeu fir t lichen Verh&ltniseen angepafiten 
einstellbaren Wert halten zu kttnnen. 

Dies viird geu&B der Erffadung dadurch erreicht, dafl zur 
Konstanthaltung der nach Hafigabe der durch die Leitung 
flleBenden Wassertnenge einstellbaren Henge Bleiclilauge 
der elektrische Wider stand der an einer konstanten Span- 
nung liegenden Zelle durch selbsttatig geregelte Zufuhr 
von Kochsalzl&sung zu deo die Zelle rait konetanter Strtt- 
mungegeschwiudigkeit durchsetzenden Elektrolyten konetant 
gehalten wird* 

Hierzu dient gemSB der Erfindung eine Yorrichtung mit 
einem Regler, der beitn tJberechreiten des ffir den die Zelle 
durchfllefienden elektrisohen Strom eingestellten Sollwer- 
tes die in der Zufuhr leitung des Elektrolyten zur Zelle 
angeordneten Ventile echliefit und gleichzeitig die in der 
zur Z lie fiihrenden Wasserleltung vorges h nen Ventile 
Bffnet und b io Vnt rschr iten des vorg nannt n Sollwertes 
die Ventile d r b iden 1 itungen in uragek hrter W ise be- 
tatigt. 309838/0736 

- 5 - 



2212420 



r 6 - 

A 11 357 

14. M&rz 1972 

i - me 



Von der Rohwasserquelle 1 ftihrt eiue Leitung 2 zu eiuen 
Verteilerkopf 3, und von dieeem tiber das Ventil 1o1 und 
die Leitung 4 sum Ionenaustauscher 5« Das enthttrtete Was- 
ear flieBt titer die Leitung 6 su einer Verteilerschiene 7 
und von dieser tiber das Ventil 1o2 und die Leitung 8 eu 
einera Wassermesser 9 und von diesem Uber die Leitung 1o 
zur Elektrolyseselle 11. 

Soli in die Zelle 11 KochealzlBsung elngespeist verden, so 
schlieBt das Ventil 1o2 und das enthttrtete Waeser flieBt 
von der Verteilerschiene 7 iiber das Ventil 1o3 und die 
Leitungen 12 und 13 zu dera Solebehttlter 14 t von den die 
KochsalelOsung fiber die Leitung 15 t den Verteilerkopf 16 1 
das Ventil 1o4, die Leitung 17 9 das Konaentrationstlberwa- 
chunge organ 18 und die Leitung 19 eur Elektrolysesselle 11 
f lieBt. Durch den nach Bedarf gesteuerten Vechsel der Ein- 
speisung von enthSrtetem Wasser einerseits und KochsalKlB- 
sung andererseits vrird die Konzeutration des Elektrolyten 
in der Ntthe des Einlasseo auf einem konstanten Wert gehal- 
ten. 

Soil der Ionenaustauscher 5 r generiert werden, was in re- 
lol aUfligen Abstanden nach MaBgabe in r Schaltuhr rfolgt, 
ax KjhlieBt das Ventil 1o1 und das Rohwasser flieBt votn 
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1. Verfabren ear geeteuerten Zufabr eioer duroh Electro- 
lyse einer wHfirigen KoohsalBloBaog la elner koutlnu- 
ierlloh durohetrooten ElelctrolyseBelle erBeugten Menge 
Blelohlaage In eine Wasserleitung ■ittele dee duroh die 
ElelctrolyseBelle rliefienden elelctrischeu Stroao, da- 
duroh gekeunseiohnet, daB sur Kon- 
etantbaltung der nach Haflgabe der dure* die Leitung 
flieBenden Waeser*enge eiostellbaren Menge Blelohlaage 
der elektrisohe Wideretand der an eluer konetanten 
Spannung liegendeu Zelle duroh eelbsttatig geregelte Zu- 
ruhr von XoohsalBlosuog bo detn die Zelle ait fconstanter 
Strb-«uugsgesobwindig1ceit duroheetaenden Elektrolyten 
Constant genalten wird. 

2. Vorriohtung ear Durcbfuhruog des Verfahreos nach An- 
eprooh 1, gokennaeiohnet duroh 
einen Regler, der bei* tJbersohreiten des fur den die 
Zelle durohxlieBenden elektrieoheu Stron eiugestell- 
ten Sollvertes das In der ZuttuBleitung (6, 12, 13, 15, 
17, 19) des El ktr lyteo *ur Z lie (11) angeordnet 

V ntil (1o3) eohli Bt and gl ichB itig d s in d r aur 
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lonenaaetaoeobexe (5) elae voa der Rob*Baer,«.ll. d) 
ttbex dea Solebebalter (14) ««d dea loneoaaataaecber (5) 
zam Ab«aeeer k anal (24) ftlbxe.de leltaag vorgee.bea let. 

7 Vorrlebtuag naeh dea Aoeprllobea 2 ble 6, d a d a r c b 
' * e e n a e 1 e b a e t , daB le der vo. loaeeaee- 

tauaober ( 5 ) aaegebeedee MM («> — 
aobleae (7) aageordaet let. voa dex dxel darob VeotHe 
(1o2, 1.5. 1.7) abaperrbaxe Abswelgleltaageo aeegebea. 
voa deaea eiae (8) aua Waaseraeaaex (9). alaa .altera 
(12) „ Solebebalter (14) «ad die dxltta (22) .a- Ab- 
waaaerkanal (24) fUhxt. 

8. Vorriobtaog aacb dea AaaprUcbea 2 bia 7, d a d a x a b 
e e V a a a a e 1 c b a e t . daB la der Rob«.eexlel- 
tuag (2) ela Vextellerfcopr (3) aageorda.t let. voa da. 
ZWBl earcb Yeetlle (1o1, 1a 5 ) abaperrbara Aa*«elgleltae- 
g ea aaagebea, von deaea die elae (4) *»« looeoauetau- 
acber (5) aad die aadexe (2o) , fur die Ragea.rleraag 
aea looeaaaetaaeeeexa vorgeaeaeae. mm Solebebalter 
(14) fiihrt. 

9 . Voxxlcbtaag aaob daa Aaaprttobea 2 bla 8, d a do r o b 
ge v eaaelebeet. daB la der vo» Solebebal- 
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Process and device for metering a bleaching solution produced by electrolysis 

The invention relates to a process and a device for controlled supply of a quantity of 
bleaching solution produced by electrolysis of an aqueous salt solution in a continuously 
flowed-through electrolysis cell to a water supply by means of the current flowing 
through the electrolysis cell. 

Devices of this type are known, in which the electrolysis cell is directly exposed to 
concentrated salt solution from a brine container containing solid salt. Meterable 
admixing of the bleaching solution produced to the water to be sterilised flowing in a 
pipe thus takes place due to the heating of the salt solution occurring during electrolysis 
and the development of hydrogen gas bubbles being produced in the electrolyte. Control 
of the quantity of bleaching solution produced per unit of time thus takes place by control 
of electrolysis by changing the electric voltage applied to the electrodes and the current 
intensity resulting therefrom. Use is thus made of the fact that the electrolyte flow is 
adapted to the particular quantity of bleaching solution produced in the unit of time by a 
type of self-regulation. 

However, measurements of yield of active chlorine produced have shown that this 
adaptation is generally not fulfilled in optimum manner. As a result of the poor yield of 
active chlorine, this leads to the fact that relatively large quantities of salt pass into the 
water to be sterilised at the same time as the bleaching solution or the active chlorine. For 
example in swimming baths, in which the water is only purified in filter plants and 
disinfected by means of the aforementioned apparatuses, but is not constantly renewed, 
this has the disadvantageous consequence that with time the salt concentration is 
increased in undesirable manner. This has a particularly disadvantageous effect if 
increased quantities of chlorine have to be added to the water of the swimming pool 
during a busy time in summer. In addition, there is an increased danger of corrosion in 
the supply pipes and fittings at high salt concentrations. 
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Exact control of bleaching solution production by changing the intensity of the electric 
current passing through the cell fails due to the fact that the resistance of the cell depends 
on the ion mobility and hence on the temperature of the electrolyte. During power 
changes and in particular also during the start-up process, a change in temperature which 
inevitably occurs and hence a change in current intensity must therefore be expected. 
Furthermore, the ion mobility also depends on chemical effects occurring during 
electrolysis, which are associated with a change in concentration of the electrolyte. 

The object of the invention is therefore to largely exclude these interfering factors in 
order to thus be able to carry out automatic regulation of the quantity of bleaching 
solution to be supplied to a water supply at essentially constantly maintained temperature 
and concentration of the electrolyte and to be able to maintain this quantity of bleaching 
solution at a constant adjustable value adapted to the particular local conditions. 

This is achieved according to the invention in that to maintain the adjustable quantity of 
bleaching solution after measuring the quantity of water flowing though the pipe, the 
electrical resistance of the cell lying at a constant voltage is kept constant by 
automatically regulated supply of salt solution to the electrolyte passing through the cell 
at constant flow rate. 

According to the invention, a device having a regulator which closes the valves arranged 
in the supply pipe of the electrolyte to the cell when the theoretical value set for the 
electric current flowing through the cell is exceeded and at the same time opens the 
valves provided in the water pipe leading to the cell, and actuates the valves of the two 
pipes in converse manner when the aforementioned theoretical value is not reached, 
serves for this. 

In order to be able to adjust or monitor the flow rate in the cell, a water meter is 
advantageously installed in the pipe leading from the crude water source to the cell. An 
ion exchanger is also arranged in this pipe to demineralise the water supplied to the cell. 
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In the same manner, a monitoring element for the concentration of the salt solution 
flowing into the cell is arranged in the pipe leading from the crude water source via the 
brine container to the cell. 

Since in most of these plants regeneration is provided according to a preset time plan or 
even when exhaustion of the ion exchanger is established, in the pipe system of the 
device of the invention, a pipe leading from the crude water source via the brine container 
and the ion exchanger to the waste waster channel is provided, which is shut off by 
means of valves for normal operation. 

Further advantageous features of the pipe system are listed in the sub-claims and can be 
seen from the drawing, in which an exemplary embodiment of the invention is shown in 
schematic manner. 

A pipe 2 leads from the crude water source 1 to a distributor head 3, and from the latter 
via the valve 101 and pipe 4 to the ion exchanger 5. The demineralised water flows via 
pipe 6 to a distributor rail 7 and from the latter via the valve 1 02 and pipe 8 to a water 
meter 9 and from the latter via the pipe 10 to the electrolysis cell 1 1 . 

If salt solution is to be supplied to the cell 11, valve 102 closes and the demineralised 
water flows from the distributor rail 7 via valve 103 and pipes 12 and 13 to the brine 
container 14, from which the salt solution flows via pipe 15, distributor head 16, valve 
104, pipe 17, the concentration monitoring element 18 and pipe 19 to the electrolysis cell 
1 1 . The concentration of the electrolyte ih the vicinity of the inlet is kept at a constant 
value by the change in supply, controlled as required, of demineralised water on the one 
hand and salt solution on the other hand. 

If the ion exchanger 5 is to be regenerated, which takes place at regular intervals 
according to the measure of a time switch, valve 101 closes and the crude water flows 
from the distributor head 3 via valve 105 and pipes 20 and 13 to the brine container 14 
and the salt solution flows from the latter via pipe 15, distributor head 16, valve 106 and 
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pipe 21 to the ion exchanger 5, from which the eluate flows via pipe 6 to the distributor 
rail 7 and from the latter via valve 107 and pipes 22 and 23 to the waste water channel 24. 
To empty the brine container, a pipe 25 leading into pipe 23 is also provided. The valve 
26 is installed upstream of the flow meter 9 in pipe 8 and the valve 27 is installed 
upstream of element 18 in pipe 17. A crude water pipe 29, which can be shut off by 
means of a valve 28, leads into the pipe 6 starting from the ion exchanger 5. 
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Patent claims 

1 . Process for controlled supply of a quantity of bleaching solution produced by 
electrolysis of an aqueous salt solution in a continuously flowed-through electrolysis 
cell to a water supply by means of the electric current flowing through the electrolysis 
cell, characterised in that to maintain the adjustable quantity of bleaching solution 
after measuring the quantity of water flowing though the pipe, the electrical resistance 
of the cell lying at a constant voltage is kept constant by automatically regulated 
supply of salt solution to the electrolyte passing through the cell at constant flow rate. 

2. Device for carrying out the process according to claim 1, characterised by a regulator 
which closes the valve (103) arranged in the supply pipe (6, 12, 13, 15, 17, 19) of the 
electrolyte to the cell (11) when the theoretical value set for the electric current 
flowing through the cell is exceeded and at the same time opens the valve (102) 
arranged in the water pipe (6, 8, 10) leading to the cell, and actuates the valves (102, 
103) in converse manner when the theoretical value is not reached. 

3. Device according to claim 2, characterised in that a water meter (9) is installed in the 
pipe (2, 4, 6, 8, 10) leading from the crude water source (1) to the cell (11). 

4. Device according to claims 2 and 3, characterised in that an ion exchanger (5) is 
arranged in the pipe (2, 4, 6) leading from the crude water source (1) to the cell (11). 

5. Device according to claim 2, characterised in that a monitoring element (18) for the 
concentration of the salt solution flowing to the cell (1 1) is arranged in the pipe (6, 
12, 13, 15, 17, 19) leading from the crude water source (1) via the brine container 
(14) to the cell (11). 

6. Device according to claims 2 to 5, characterised in that to regenerate the ion 
exchanger (5), a pipe leading from the crude water source (1) via the brine container 
(14) and the ion exchanger (5) to the waste water channel (24) is provided. 
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7. Device according to claims 2 to 6, characterised in that a distributor rail (7), from 
which three branch pipes which can be shut ofFby valves (102, 103, 107) start, of 
which one (8) leads to the water meter (9), a further one (12) leads to the brine 
container (14) and the third (22) leads to the waste water channel (24), is arranged in 
the pipe (6) starting from the ion exchanger (5). 

8. Device according to claims 2 to 7, characterised in that a distributor head (3), from 
which two branch pipes which can be shut off by valves (101, 105) start, of which 
one (4) leads to the ion exchanger (5) and the other (20) leads to the brine container 
(14) provided for the regeneration of the ion exchanger, is arranged in the crude water 
pipe (2). 

9. Device according to claims 2 to 8, characterised in that a distributor head (16), from 
which two branch pipes which can be shut off by valves (104, 106) start, of which 
one (17) leads via the concentration monitoring element (18) to the cell (11) and the 
other (21) leads to the ion exchanger (5) provided for regeneration, is arranged in the 
pipe (15) leaving the brine container (14). 



